. Specificity of H/ACA proteins for guide RNA. A series of different variants of the 5' hairpin of snR34 was generated, and the affinity of Cbf5p-Nop10p-Garp1-Nhp2p for these guide RNAs was determined by nitrocellulose filtration. Each panel shows three replicates of the same experiment generated on different days. For each experiment the dissociation constant, KD, was obtained by fitting to a quadratic equation (smooth lines, see Materials and Methods). The average KD values are given in Table 1 . (A) snR34 5' hairpin wild-type. (B) snR34 5' hairpin without 5' extension, i.e. the first 24 nt of snR34 were deleted that do not form base pairs with the rest of the 5' hairpin. (C) snR34 5' hairpin without pseudouridylation pocket. The single-stranded pseudouridylation pocket was converted into a double-stranded region by changing the 3' site of the pocket rendering it complementary to the 5' site (indicated in black in the schematic representation). (D) snR34 5' hairpin with a small pseudouridylation pocket. Three additional base pairs were introduced at the bottom of the pseudouridylation pocket by changing the sequence on the 3' site (black). The nucleotides that interact with substrate RNA remain unpaired in this structure. (E) snR34 5' hairpin without lower stem underneath the pseudouridylation pocket. The basepairing in the lower stem was abolished by mutating the residues on the 3' site (black). (F) snR34 5' hairpin with an extended lower stem. The lower stem was elongated by inserting 5 nucleotides on the 3' site between the lower stem and the Box H element (black) which will form 5 additional base pairs with the 5' extension at the bottom of the lower stem. (G) Cricket Paralysis Virus IRES. This is a 216 nt long, viral RNA with extensive secondary and tertiary structure that generates an internal ribosome entry site (IRES) to facilitate cap-independent mRNA translation. (H) Pseudouridylation assays using the different snR34 5' hairpin variants (100 nM) together with 500 nM 5' substrate RNA. Letters on the right indicate the guide RNA used as shown in panels A to F. Specifically, grey symbols and lines show the control experiments without enzyme (circles) and snR34 5' hairpin wild-type (squares). The snR34 5' hairpin variants are displayed in black as follows: snR34 5' hairpin without 5' extension (triangles), snR34 5' hairpin without pseudouridylation pocket (inverted triangles), snR34 5' hairpin with a small pseudouridylation pocket (diamonds), snR34 5' hairpin without lower stem (squares), and snR34 5' hairpin with an extended lower stem (circles). H/ACA RNPs were reconstituted using snR5 guide RNA reconstituted with Cbf5p-Nop10p-Gar1p-Nhp2p (filled symbols) or Cbf5p-Nop10p-Gar1p only (open symbols), i.e. in the absence of Nhp2p. Pseudouridine formation was observed for both the 5' substrate of snR5 (circles) and the 3' substrate (squares).
